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LIMDTG OBASS LANDS. 

The Rhode Island Station has for a number of years been condact- 
ing exiwriitteiits tertest the effect of lime alone or combined with other 

fertilizers on various crops uuder different soil conditions. Some of 
the general results of this interesting and valaable work have been 
referred to in a previons bulletin of this series.* A recent bulletin 
reports the results of oxporinieiits with linn- as a tVrt ilizer for f,'rasse8 
on an acid soil during 1897 and 1898. In these experiments the lime 
was used alone or in coimeotion with other fertilizers— nitrate of soda, 
sulphate of ammonia, and dried blood to supply nitroji^en; dissolved 
boneblack to supply phosphoric acid, and muriate of potash to sup- 
ply poitiMli. The Hme had been applied at the rote of ^ tons per acre 
in 1893, several years before this cxpcrimenl was bc,i,'iiii. The follow- 
ing grasses were seeded (at the rate of 15 pounds each per acre): 
Meadow oat gHWB^ anmtoBs brome grass, Kentucky blue gram, toA 
orchard jsrass. The Kentucky blue-grass seed were apparently worth- 
less and failed to germinate. A record was kept not only of the total 
yield on the differently fertOised plats, but also of the <duuraoter of 
the hay, i. e., the proportion of true grasses and of weeds. The table 
below and the diagram (fig. 1) show the relative percentages of grass 
and weeds'iSttftef fMoyeon <m a portion oi the plats. 
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' This is the aizteentii namber of a snbaaies of Mef popular bolletia* ciMBpiled 
from the pobliahed reports of the agtieiiltnral experiment Btattoos and Idndied 

instittttions in this and other countries. The chief object of these publications is 
to disseminate throughout the country informatiou regardinir experiments at the 
different experiment stations, and thus to acfjuaint our farmers in a general way 
with the jirogress of agricultural investigation on its practical side. The results 
herein reported should for the most part Ije regarded as tentative and saggestive 
rather than conclnsive. Further experiments may modify them, and experience 
alone caa show how far they will be osefnl in actnal practice. The work of the 
*t*ti«is must not be depended i^oB to pirodaoe "ndes for fanstag." How to 
the results of experiments to Ms own condltluns will errer remafai tiieprob* 
l«lcrftheindividnal farmer.— A. C. TRt E. Director. OfBce of ExpcciawtStatiooSb 
*U.S.I>q>t.Agr.. Farmers' Bol.tid (Experiment Station Work— 21. 
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111 all cases liming increased the total yield to a marked extent, in 
many instances to over three times that of the unlimed plats. The 
liming also resulted in a decided decrease in the proportion of weeds 
(mainly sheep sorrel) in the hay. It is claimed that sorrel thrives best 
on an acid soil. The application of lime, by neutralizing this acid, 
renders the conditions unfavorable to the growth of tiuB weed and 
impxoy^ the soil for the growth <>f the more valuable grasses. It was 
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alBonotedtitt theyfaldof gf« B B was groator aai Hi» pioportioB <tf 

weeds (sorrdl smaller <m the plats fertilized with nitrate nf soda, in 
addition to the lime, than on those fertilized with sulphate of ammo- 
nia or dried btood. This Bfty be aooonnted for " chiefly by the fact 
that the residual soda of the nitrate of soda ha<l doubtless gradually 
reduced the acidity of the soil to such an extent as to make it more 
fiiTorable to gtan, aad, <ea9nBfMlnflBr,°le8B fav<»slde to common sorrel 
than where fidl ratiiOMi «f IMetf IdOod or of snlphate of ammonia had 
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been applied." The decomposition of the latter sabstanees in the soil 
■tend to increase its acidity and tlins favor the growth of sorrel. 

Of the three grasses which grew on the plats, (uchard grass and awn- 
less brome grass were most benefited by liming, and meadow oat grasR 
least The latter was benefited somewhat by lime in all except two 
cases, bnt it appears to be much less dependent xxpan its pnMlMe 
than are the other two grasses. 

Timothy was not sown on the plats, but appeared In nearly every 
instance on the limed sections and but twice on the unlimed sections, 
indicating the value of neutral or slightly alkahne soils for this plant. 
Redtop appeared in but four instances, tht«e of which were upon 
unlimed soil. This is in accord with previous observations at the 
station to the effect that redtop can succeed in a soil too acid for the 
successful growth of either blue grass or timothy. Clover was found 
upon every one of the limed plats, but was wliollj- absent from the 
unlimed sections, and the best clover was found upon the plats which 
had received potash and phosph<»ic acid, bnt no nitrogen. — the 
■DiTOR axA ck Kr mem, 

E&SLT PLOWnrO FOK WHEAT. 

The opinicn- generally patfevails that early preparation of land for 

wheat is an advantage. A number of stations have studied this 
problem and have reported results showing the a<lvantages of break- 
ing the ground for wheat upon the removal of a preceding crop of 
oats. 

As the result of seven years' trial at the North Dakota Station, fall 
preparatitnt for .qpriDg wheat gave an average inerease io yUM of 1 
bushel per acre over spring preparation. 

At the Kansas Station the average was even greater with early 
plowing for winter wheat. Starting the plow immediately after har- 
vesting the previous crop resulted in a considerably increased yield 
over September plowing. Of two large plats lying side by side, one 
was plowed August land theothiMScpii'inlMi- 7. The ground was very 
hard on both plats and broke up in large lumps. At the first plow- 
ing the land was comparatively free of weeds, while in the later break- 
ing there was an even crop i>f wi eds almost 1 foot in height. The 
early-plowed plat was disked twice to keep the weeds in check. The 
late-plowed plat^iras disked five times immediately after plowing to 
prepare it for planting. Both plats wciv s.'cded Scptcmlx^r 12 at the 
rate of 1^ bushels per acre. At the time of seeding, the early-plowed 
plat was moist 3 inches below the snrbMM, while the late-plowed plat 
was very dry. Thou^^ii the latt<'r was mnist when turned up. it tlried 
out rapidly when exposed to the sun. A large portion of the seed on 
the early-plowed strip germinated pr<Bnp(3y, bat on the late-plowed 
remained donnant until the Octolx'r rains. The difference in the two 
plats was noticeable throughout the growing period. The early- 
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plowed plat ripened first and yielded at the rate of 14.57 bushels of 
grain and 0.7 ton of straw; the late-plowed at the rate of 11.99 bnshels , 
of jjrain and O.-tO ton of straw per acre. 

In another trial at the same station two plats were plowed July 20, 
ixte^ after maoving » ctop of oats, and two oihiem wet« plowed Sep- 
tember 3. Several heavj' rains occurred between these two dates, 
causing a packing of the first-plowed plats. They were also rather 
weedy at the time of seeding, and were disked to bring them into good 
tilth. All were seeded September 18, The wheat on tlie early-plowed 
plat came up first and was more uniform than on the late-plowed, and 
maintaiaed the advantage tbron^otit the faU. Tbe early-plowed 
plats yielded at the rate of 23.66 bushels, the late-|^l0>ired at the rate 
of 19. 74 bushels, per acre. 

At the Miebii^ Stati«m, In experiments leeently reported, ooe pliM- 
was plf)wefl for winter wheat immediately after removing the oat crop. 
The soil was rolled and harrowed at once, harrowing being repeated 
every 7 to 10 days uitil the wheat was sown. On mtiaQteat plat the 
ground after the removal of the Oats was allowed to remain undisturbed 
until the day before sowing the wheat, when it was plowed, rolled, and 
harrowed three times. Hie early plowing, followed by MlHag and 
repeated harrowing, approached the condition of summer fallow. In 
case of the late plowing, done September 16, the ground became very 
hard and lumpy and the plowing was difficult. It was' impossible to 
prepare the seed bed as well as in the preceding case. The yield of 
the early-plowed plat was at the rate of 23.65 bushels; the late- 
plowed, lit bushels of grain per acre. 

Very similar experiments, with like results, are reported from the 
Oklahoma Station. Wheat seeded on oat land, plowed July 19, 
August 15, and Se|>t6mber 11, yielded at rates of 31.3, 23.5, and 15.3 
bushels per acre, respectively. Early plowing tended greatly to the 
suppression of weeds and the conservation of soil moisture in these 
experiments. Three days before seeding the early-plowed soil con- 
tained 16.8 per cent of moisture, the medium-plowed 13.9, and the 
late-plowed 7.7 per cent— soiii() 4 per' c€nt Tma than the amount 
required t/O germinate wheat readily 

At the Minnesota Station it was found that early plowing opened 
the surface of the ground so that the rainfall coald be more readily 
absorbed, while the furrow slice formed an effective dirt mulch retard- 
ing the movement of moisture to the surface. This is a matter of 
much importance in a droughty region. It was also found that on , 
nnplowed land the growth of weeds following a crop of grain dissi- 
pated a large amount of the moisture that early plowing conserved. 

The results secaied in alT I&ese experiment are quite nniform in 
showing the good effects of early plowing for fall wheat. Briefly 
stated, early plowing, followed at intervals by harrowing, prevents the 
growth of weeds, conserves the moisture of the soil, keeps the soil in 



good tilth, and results in the formation of a seed bed best snited for 
the prompt germination and growth of the seed. The cost of prepar- 
ing the ground is lessened, the yield of grain is inorease^* Mtd the. 
practice is financially profitable. — d. w. may. 

a&AFinro qsafe cuiiDros. 

Results of experiments in bench-grafting resistant vines have re- 
cently been reported from the California Experiment Station. The 
experiments included teste of the relative value of Englisli and C9iam- 
pin grafts (fig. 2), leaving two eyes on the scions and leaving only one, 
preliminary callusing in sand, planting out in the noxaery immediately 
after grafting, and callusing in straw covered with sand. The cut- 
tings used varied from one-fourth to one-half inch in diameter and 
were from 6 to 9 inches long. The lower cut was made through the 
tnot of the bod and the last internode of the upper end left as long as 
PQpsU%. All the buds on the stock were carefully removed, a deep 

cut being made in order 
to remove the adventi- 
tious buds at the base of 
the main bud. When 
these buds are left to 
themselves, they fre- 
quently grow out a^d 
form suckers at the ex- 
pense of the graft. ' ' The 
cuttings thus pn/frnwA- 
were sorted into three 
sizes, according to their 
tMokneas, pttt htto bun- 
dles, 'and placofl vorti- 
eaSiy in a tub of water so 
that the linrei^ etill was 
covered with water; the cuttings thus remained fresh and sappy, which 
greatly facilitated the making of cuts. The cuttings remained in 
water until they were needed for grafting "—from six to ei|^teen 
hours. 

Scions were prepared in a similar way, except that the buds were 
left. The aoions Iiai^ng only one eye were cut through the second knot 
in order to leave the eye protected by a closed internode. With the 
scions having two eyes the upper cut was made atout an inch above 
the second bud eye. Care was taken to prevent the drying out of the 
cuttings and afterwards of the grafts. Two methods of grafting were 
generally practiced— Champin and English cleft or whip grafting. 
Raffia was used as tying material. "End-to-end" grafting, as origi- 
nated in France, was practiced in some instances. The number of 
successful grafts obtained by this method was low, but those that did 
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Vio. S.— Grafte for grape cnttings: (1) Eni^iah otaft; (1) 
Cbampin; (8) End-to-and. 
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unite made excellent unions. In grafting by this method the ends of 
stock and scion are cnt at an angle of abont 70** and held in place by 
a pieco of <ralvanizf'd wire which is pushed into the pith of each piece 
(see fig. 2). The method is believed to be especially promising for 
machine gnMhtg. All the grafts were tied in bundles ti 'ten before 
being subjected to the different methods of callusiiip. 

When the grafts were callused in sand the sit© selected for the 
location «f ^ eailcl inle was on the aoafh side of a building where 
the maximum amount of sunshine was available. A layer of about 
4 inches of sand was used for the bottom. The grafts were put in 
vertically and covered alMNit S inches Heep "wtOt attoA and the whole 
covered with a water proof cloth, the better to protect the grrafts from 
excessive moisture aud to maintain an even temperature of the sand 
daring i^ ltigltt aitd ill eold weather. 

When straw was used as a material in which to callus the jj^rafts a 
large box was used. The lx)x was turned on its side aud a layer 2 
inches deep of moistened chopped straw first put in, followed by sin- 
gle alternate layers of <rrafts and straw until tlie box was full, after 
which it was turned up again, packed tight with more .straw, and 
placed in the sand pile. Two inches of straw were placed on top of 
the grafts and the whole covered an inch deep with sand. Three 
hundretl and sixty grafts were thus treated. The grafts in both sand 
and straw were left for from six to eight weeks to eallas. They were 
planted out in the nursery about aba let of May. 

While it was known that there was a disadvantage in planting 
freshly grafted vine cuttings in the open nursery where there exists 
no practical means of sufficiently controlling temperature and mois- 
ture, yet, in order to secure "definite data in r^;ard to this method 
ill coiiqjarison with the preliminary eallnsing with more or less perfect 
control of temperature and moisture," 360 cuttings were planted out 
in the nursery directly after they were grafted. The sand and straw 
callused grafts were ciiliix attil in the same niaiiiui' as the noncallused 
grafts throughout the summer. The grafts were removed from the 
nursery in December. Tba tolloiHng table summarizes the results 
obtained by the different methods of grafting and ci^using: 

SenUU ttfdigtKKt wut ho d a vfgnfUng vino. 



Nature of azperinwiit. 
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Bi^iab.clen grafts 
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The figures in the above table mast not be taken as representina; the e.xact re'a- 
tlvo Tallies of the varioos methods compared, but * • * as valuable indica- 
tioos. * • • The pn^ortioii of aaoGessfol Cbampin grafts, as sbown by the 
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table, is slightly greater than that of the English cleft. The Boccessfnl English- 
deft grafts, however, were considerably superior to the other in the matter of 
campletenees and strniytit pt, the nnioQ. The lower pensentage is ^v^NiUy due 
to the fact that the Bli^ll^i^eft'giirffii irme placed in tS^ norl^Ni^ iiia9' of the 
caUiiKiig sand heaps, where the temperature was too low. 

The experiments with two-eye and one-eye scions on the whole were in favor of the 
use of two eyes. The additional chaiRe of success given by two eyes when the first 
eye is injured by frost or other cause no doubt accounts for the higher percentage 
of success in this case. In the case of the grafts planted out immediately after 
grafting, the one-eye scions made on the whole the strongest growth. This seems, 
however, to be due to the fact that the upper eye of the two-eye scions started and 
broke through the sand early enough to be killed by the spring frosts, while the 
one-eye scions, fecdag more de^y buried, were later in tmaitifing aad escaped the 
frost. This gave the latter au earlier start and therefore m longer period of 
growth, for there was a check of growth and an interval of waste time in the 
former case Ijetween the killing of the upper bnd and the starting of the lower. 
The remedy here, therefore, if this explanation be true, is a deeper layer of sand 
over the scions, and not the use of only one eye. 

The difference between previously callusing the grafts in sand and planting 
them directly in the nursery as soon as made is very striking. Those previously 
callnsed produced 61 per cent of good unions, while the otben prodnced but 90 
percent TherewasalsoadifferMioeinthegtowtliof tin gmfttiaiKvor of those 
callQsed in sand. The grafts callused in straw wne a disappointment, for, ttaooj^ 
when planted out they seemed to have callused more sncoessfully than those in 
f^and. thfv j)roduce(l only 4t! per cent uf sufficiently good unions, and these were 
weaker than those of the grafts callused in sand. The cause of this was probaUy 
the growth of molds and wood-rot fnngi aroand and in the nnions wbSktUbfyynn 
in the straw. 

—O. B. tUUTU. 

OULTUBX AID U8B8 OW 0II7B8. 

Cnltnn. — A recent report from the CSalilonitii Station calls attention 
anew to the olive iiulustry. This subject, as it concerns the United 
States, was reviewed in considerable detail in the Yearbook of this 
Department for 1896. Seirenl reports on olives have also been issned 
by the California State hoard of hortieiilttire. The olive seems espe- 
cially adapted to certain part.s of California. For this reason the only 
station which has done any considerable amount of work with the 
olive is that of California. This discu.ssion of the commercial and 
cultural condition of olives in California and of the food value of 
olive products is therefore based mainly on reports from the California 
station. 

The olive tree is a slow-growing evergreen, of great longevity and 
productiveness. In some of the older couiitrifs about the Mediter- 
ranean trees hundreds of years old and sometimes 20 feet or more in 
circumference have been n-ported. When grown nattirally the tree 
attains a height of 40 feet or more and has a somewhat rounded 
form. The leaves are small and lance shaped, dull green above and 
silvery beneath, and generally opposite. Tfce flows are small and 
white, with a fonr-eleft calyx and corolla. The fmit is a drape, 
Qsually oval or nearly globnlar. (See fig. 3, b.) 
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The olive is a oomparatively recent fruit in the United States, for, 
while it has been grown in California since the time of the early 
mission fathers, it is only within the past twenty years that it has 
become of eDinmercial importance. The recent investigations of the 
station show that the industry as a whole is still in a somewhat unsat- 
istae/tia^maiSMSan, Qiwisgli^fely to trnfaeSim tit reg&A isb the ^^tm- 
tion of snjNjaibte soils and varieties and a knowledge of right methods 

of culture and man- 
nfaetitWi Ck>mpe- 
tition ^vith cotton- 
seed oil and other 
oils sold as olive oil 
also tends to harm 
the industry. On 
thewliole,however, 
them- seems to be 
a good and grow- 
ing demand aU over 
the United States 
for olive products. 
TheCaUfomia Sta- 
tion believes that 
the ])rofits in the 
olive industry lie 
principally in the 
production of pic- 
kles, the largerf ruit 
being used for this 
purpose arid the 
small sized made 
into oil. 

Olives will not 
thrive in regions 
where the tempera- 
ture frequently 
falls below 20° P. 
They succeed best 

Pig. a— The ollre: n, flower; b, c, fruit. Where the mean 

tempetatoie of the 

coldest month does not fall below 43° F. The tree has a deep, strong 
root system which enables it to ddwell on rather dry soils; but where 
the rainfall is very light ii-rigation must Ix" practiced. Cimtraryto 
the nsoal belief that olives will produce crops where other fruit trees 
will not live, the soil requirements of the olive are as great as those 
of any other crop. It seenus especially suited to sandy or loom soils 
rich in lime and potash. 
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Analyses made by the California Station show that about 20 per cent 
of the ash of the branches, 20 per cent of the ash of the leaves, and ttO 
per cent of the Midi of the Iralt of the olive iiotash, whilrMiiie con- 
stitutes about 54 per cent of the ash of the branches, 40 per cent of 
the ash of the leaves, and 16 per cent of the ash of the fruit. The 
percental of ph(Osph<»ie aoid in the ash of the diffioent jNuie vwiieB 
from 12 per cent in the branches to 10.5 per cent in the leavos aiifl 8.3 
per cent in the fruit. Nearly a]l the soils of (.California have been 
found by analysis to be abundantly supplied with lime and potash. 
Phosphoric acid is more sparingly represented, and nitrogen is found 
in small quantities only, except in some localities where there is 
nitrate. Phosphoric acid and nitrogen, then, are the elements that 
most frequently need to be applied to California soils in the produc- 
tion of olives. The manuring must not be heavy if oil of superior 
quality is to be obtained. Heavy manuring, while giving Jaigeeropg, 
produces an oil of inferior quality and difficult to Iceepi 

Olives may be propagated by all the usual methods for growing 
orchard trees. They are usually propagatrd fi'oiii ciittiiiirs. tliough 
the best rooted and hardiest trees are grown from seed. VV' hen propa- 
gated from enttings, young shoots several inches long, with well- 
hardened wood, are cut from vigorous trees. All tlie leaves are then 
removed except two or three at the top, after which the cuttings are 
planted in shallow boxes of moist sand and kept in a greenhouse or 
warm, shady place. At the end of three or four months mosi r)f the 
cuttings will be well rooted and should be transplanted to pots or to 
the nursery, where tiiey will reoeive more sunshine. Time or fonr 
months later they may be planted in place in the on fiard. By this 
method well-rooted and vigorous trees are produced, which sometimes 
yield fmit wfthin four or five years from the time the enttings are 
planted in the sand. 

When the trees are propagated from seed the pits should be removed 
from the oliv«««nd the shell softened by soaking for about twenty- 
fotir hours befCMfe planting in a lye solution containing one-half pound 
of caustic soda tol gallon of water. If the shells are not thus softened 
they should be <naeked before plimting, as otherwise the seed will 
remain in the ground two years before germinatinir. Trees grown 
from seed revert more or less to the original wild type. It is thus 
necessary to graft or bud theai with the vaziety which it is desired to 
propagate. Usually the seedlings are not large enough for this pur^ 
pose until the second spring after planting. The grafts are taken 
from 2-year-old wood and put in at the neck of the roots just lielow 
the surface of the grou nd . Ordinary wedge graftsare usually used, the 
wound being covered with grafting wax and the whole banked up with 
earth until only two eyes of the graft are exposed. If the Mvdlinirs are 
large and have thick bark they may be budded on the stem just above 
the ground. The trees may be planted out in the pMnuaent orchard 
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within a year after grafting or budding, after which they will require 
careful attention as regards cultivation, manuring, and watering, for 
the next few years. Other methods of propagation are by stooling; 
by burjdng sections of large olive limbs and cutting away and plant- 
ing the rooted sprouts which they will send up; by planting, after 
danger of frost is past, tlie knot-like swellings which occur on the 
trunk and roots of many varieties; by gouging out and planting in 
the nursery tihe sodram teom tite parent tree, care being taken to 
secure enough'Wood ^t'Ot^fueeeaAaltoek. to pxerent too rapid drying 
out, etc. 

In improving oM trees the ordinary methods of grafting or bud- 
ding may be employed. In the case of budding, the ordinary T and 
shield methods are employed most frequently. In this work it is 
essential that the ImA be taken from good, heaitby wood and inserted 
in vigorous shoots. "Most of the failures in budding result from 
using a shoot of low vitality as a stock." In order t<o secure strong 
shoots, the trees to be h«DMed may be severely -pmntd, iiniCttng back 
half the branches the first yeai- if the tr(»e is large and the remainder 
the next. Dormant twig buds cut deeply and part of the wood removed 
and inswtod in tbe ordinary way are esnrsMeied most satisfactory for 
scions. About two-thiids o? eaeh leaf on the twig bud should be cut 
off to prevent drying out by evaporation. "Budding may be done at 
any time when thref Mq^ls io«wiiig^^f«efy, Imt iaawBfc-WBWiCB Bfn l if done 
in the early summei- oi- spring." 

An extensive study was made by the station of the condition of olive 
culture in tM State. Some flfte«n eofinties were visited, and all the 
reported failures as -well as the suecessfnl orchards were investigated. 
Olive culture was found to be as successful and profitable an industry 
as the ipMifDg^df Miy offieop frait vbieiMiVHr trdw af writable Tarieties 
planted on suitable soils were given proper care and the crops prop- 
erly harvested and manufactured. As a result of the investigation, 
systematic colti'vation of orchards to retain soil moisture is urged. 
Irrigation should he given where the rainfall is light, and in localities 
where water in summer is scarce winter irrigation may be practiced 
with ezoellent lesBlia. 1%» oiiTe is sensitive to an excess of water, 
"but it must have as mucli as ftny other tree if good, well-developed, 
and mature fruit is desired." 

The theory that the olive needs no pmning has been found to be 
erroneous. "There is perhaps no tree known thatxsqaires mora con- 
stant and systematic i)riining than the olive, • • • and wherever 
rational pruning was practiced regular crops were found to be the 
invariable results." The key to olive pruning is found in the fact 
that the tree bears fruit only on wood of the preceding year's growth 
and never twice in the same place; further, that the tendency of the 
tree when left to its^ is to produce vertical wood bnmohes. Now, 
if these wood branohiBB are dttfected fitom the vertical they become 
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enfeebled and thus more inclined to the production of fruit, and the 
greater the deflection the greater the fruit production " up to the point 
of becoming too feeble to make growth or fnniiBh saAeient sap for 
the nourishment of the fruit." The problem of the pruner, therefore, 
is the proper regulation of the Jiind and amount of branches on the 
tree in order to secure a constant supply of fruit-bearii^ wood, and 
in this work the element of judgment plays an important part. With 
a feeble tree severe pruning for wood branches is desired, while a 
vigorous tree may be checked by converting the wood bnuMdras by 
deflection into fruit branches. 

Trees may be pruned early in the season, but the most convenient 
time is believed to be immediately after the harvest, as at that time 
no fruit is lost. Young trees should receive two or more light annual 
prunings, and heavily fruited trees can be economically pruned by 
pinching back the too vigorous shoots. Low pmninfj; is generally 
advised, since it facilitates the operations of both pruning and picking, 
bot on low ground, where frosts are to be feared, high pruning should 
be practiced. The factors of air and light inu.st be i-onsidered, as in 
the pruning of other orchard trees. A vase shape, inclining more to 
spherical when the Immehes are heavy with fmit, is advocated. 

The olive heat's ijerfect or self-fertile Ijlossoms. Some early exp<»ri- 
ments reported by the station, however, seem to show considerable 
difference ttt dffllWent ynrietfee as r^^ards their ability to fMtiliie 
themselves and set fruit. "All of tln' smaller varieties, withmit 
exception, failed to fertilize their own tlowers when contined in paper 
bags; some <rf tibe medium-sized varieties of olives fertiliaed their 
own flowers perfectly, others imperfi-etly, and some of fheni not at 
all. All of the large-sized olives experimented with fertilized their 
own flowera "fw^Caetiy.^ The keeping of a doeen stands of hees in 
eaeh 20 acres of orohard durinjr the blossoming period has lieen found 
one of the most practical remedies for failure of trees to set fruit. 

The black 8oa]o(l]i0oann»m o2«b), with its acoompanying fungus the 
black smut, as well as some other scales, have been found in olive 
orchards and most frequently along tlu- coast in the foggy region. 
Tlwy have been Mseessf ally combated l>y wasiu s, fumigation, and in 
some instances by an Australian ladybird. The olive knot seems to 
be the only dangerous disease of the trees yet observed in California, 
and this disease has largely lieen eradicated from the Stat*- by the 
prompt action of the county horticultural commissioners and olive 
growers in infeete<i ilistricts. A new disease, which appeared in Cali- 
fornia in 1897 aii.i which has since spread all «v,t tin- State, affects 
especially the fruit. It is described as a drj- rot and affects a large 
number of varieties. No method of controlling it has as yet been 
found. 

Some 70 different varieties of olives are now grown in California. ■ 
In general, all the large-fleshed olives, Uke the Sei^laiU^ Asoolano, 
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St. Agostino, Cucco, Polymorpha, Macrocarpa, and Obliza are so deli- 
cate that they are suitable only for green pickles. There ia no specific 
variety knowil Wlbe "qneen" olive, bnt sny very lai^ olive may 
be f hns designated. Large Mission is considered the best variety for 
ripe pickles for marketing. Rubra and Pleureur de Grasse are con- 
sidered «s«ieIlMit oil varieties and make good' ripe pkiSktt toT home 
consnmptioii. 

Uses of olives, — Two food products of considerable importance are 
made from olives, namely, olive oil or salad oil and pickled olives. A 
third product, little known in this country, is the dried olive, much 
eaten in Greece and some other neighboring countries. All olive oil 
and pickled olives were formerly imported, most generally from south- 
ern Europe. In recent years California has developed olive growing, 
and the industry' has now assumed considerable importance. The 
California Station has done much to foster it. The methods of ex- 
tracting oil and pickling the fruit are described in a recent bulletin 
of the station, which also reports a number of analyses of fresh and 
pickled olives. 

The ripe olive fruit is not unlike an oval damson plum in form and 
size. Tn color it ranges from varions shades of purple to almost 
' I' 11 1- a sour and persistent bitter flavor. Samples of many 

Uitlereut varieties analyzed at the station varied greatly in size, rang- 
ing from leee fban 100 to over 400 to the pound, the majority, how- 
ever, ranging from 1-50 to 2.50 to the i>i)und. The pit constitutes 
about 20 per cent of the whole fruit, but here a considerable range is 
also fonnd. Both pnip and pit contain oil. The ta^eaikt ntn^ in the 
pulp in different samples analyzed ranire<l from 13 to about H.S per 
cent; that in the pit from 0.36 to 1.5:2 per cent. It is stated tliat these 
valneir weire obtained from fmit grown ia m vadam*i^ ymt. 

Whether \ised for oil making or for pickling the olive .should be 
carefully gathered. The ripe fruit is used for oil making and for 
pickling, the exaet stage wlien it is beet soited tt» this purpose being 
a matter which must be learned liy experience. The green fruit is 
also used for pickling and should be gathered when full grown and 
just befoM ft begbis to ooior and Mftea. TIW'piolded»eHves usually 

found in the Ametisan market are made from the green fruit. The 
pickled ripe olives mn also met with and may be recognized by their 
dark color. 

Tbi- Ix'st oil is made hy erushing the earefullj- picked fre.sh olives. 
To facilitate the c.vtraetion of the oil the olives are often partially 
dried before crushing. Old-fMl^oned StOBemUls are commonl}' used 
to crush the fruit, altliough bronze crushers are being tried with good 
results. The ground mass is pressed to extract the liquid portion, 
which contains watery plant juices in addition to the oil and more or 
less pulpy matter. Various devices are used to separate the oil and 
to purify it. It is said that the best oil is obtained by allowing the 
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pulp, eto. . to settle, and decanting the dear oil. It generally takes 
abont one month for oil to settle the first time. Three raokiiigs are 
usually sufficient. The oil thus obtained almost as hfi|^t as can 
be produced by the most effective filtration, and it has, besides, the 
distinctive olive flavor and lacks the greasiuess which is characteristic 
of all filtered oils. Great cleanliness iiuist l)e olwerved in oil iaaking 
and every precaution taken to avoid rancidity. 

Essentially the same process is followed in making pickles from 
ripe and green olives. The unpleasant acid and bitter flavor is 
removed by soaking the fruit in a solution of potash lye for a short 
time or by a longer soaking in water. In addition to removing the 
unpleasant flavor, the Ij'e softens the skin of tlie fruit, so that the 
undesirable substances may be more readily extracted by water. 
Olives treated with lye mnst be soaked in clear water, which is fre- 
quently changed, to remove the pota.sh. They arc then placed in 
weak brine for a short time and afterwards in stronger brines. The 
details of each step of the process vary considerably, and tnnch depends 
upon skill and experipiici'. An alinndant supply (if jitiri' water is of 
ibe first importance, and great care must be exercised to prevent the 
growth of mdlds, etc. As in the manufacture of oil, cleanliness is 
a prime requisite. 

The uses of olive oil and olives as articles of diet are familiar. The 
former is used chiefly for dressing salads and for frying, the latter as 
a relish, for seasoning sanees, etc., and for garnishing various foods. 
The oil, like all fats, has a high fuel value, and on this its value as a 
food depends. The California Station insists that the l^okled ripe 
olives are more than a relish; that th<>y really possess a considerable 
food value, much more than the pickled green fruit. This statement 
js borne oqt t^^.tiieir composition as determined by analysis. 

CompoaUion ofpMded ripe and green olives. 
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The green olives "are simply a relish and to be used in very limited 
qhantities in the same way as pickled walnnts-or cQcamlMrs. A meal 
of bread and ripe olives is not onh^ palatabl*', lint nntritions and sus- 
taining, and the amount eaten is to be limited only by the same con- 
siderations as tiiai of any other good, wholescnne food." in sonthem 
Europe and other regions the ripe olive is used as a staple article of 
diet, and there is api>arently no reason why it should not prove s 
osefol food in this country tlao, as it is ocmooded to be ya»y palata- 
ble. The use of the green pickled olive will ondonbtedly inerease 
7775— No. 122 2 
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also, foi- its flavor is quite generally liked and it aids in giving variety 
and attractiveness to the diet, features which are by no means unim- 
portant — 0. B. smTH and o. v. lakowobthy. 

JUTS AS FOOD. 

As indicated by the nnmeTons nut foods on the market and the dis- 
eossions in papers and magazines of systems of diet in which nuts 
play a promin^^nt part, there is a quite general interest in the subject. 
The claims made for some nut foods often seem extravagant and 
unreasonable. Apparently they lack any basis of experimental evi- 
dence, nor is it probable that the best-informed physiologists would 
advise the wholesale use of ntfts ih n flfet' to tlie exclusion of more 
usual and generally accepted foods. 

The composition and food value of a number of nuts have been 
studied by the California and Maine sHatiinis. Special studies on 
chestnuts have akw iMfMB raported i^'^nnsylvania andMassa- 
chusetttj stations. 

The following statements concerning the general characteristics of 
the nnts commonly eaten in this country are chiefly taken from the 
report of the studies at the Maine Station.' 

The almond is a favorite dessert nut in this country. By far the 
larger part of the almonds consumed is supplied by France, Italy, 
and Spain. California, however, has grown the almond successfully, 
and the output of this crop is annually increasing. The almond is 
used in making confectioner}', creams, cakes, etc. 

The Brazil nut, as its name in<licates, is a native of Brazil, whence 
it is exported in large quantities. It has not been successfully grown 
in the United States. It is chiefly used as a dessert nut. 

The filberts found in our market are chiefly varieties and crosses 
of two species. The native iiazels are smaller than the European 
nnts, but have an agreeable flavor. The filbert is chiefly used as a 
dessert nut, but the ground nut is sometimes used for confectionery 
and in other ways. In some European countries, where it grows 
abundantly, a sort of bread is made from the ground nut. 

The hickory nut, under which general name is included the natsof 
several species of native trees, of which the shagbark (Hicoria ovata) 
is the most important, is one of our best-known nnts. The quality of 
the hickory nut is •exceedingly variable, both in flavor and the readi- 
ness with which the shell may be removed. The Iwtter varieties are 
highly esteemed, and tgr many are considered to compare favorably 
in delicacy of Mtor ni^ Hie English walnnt. Large quantities of 
the nuts aro eaten, and they are sometimes used in making cakes and 

' More complete acconnta of the variona nuts grown in the United States were 
given in a bulletin on lint Cnltnre in the United States, issned in limited edition 
ligr tiw Dtriaiao of Pomology of fhia Depwtment in 1800. 
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confectionery. There is some confusion regardijijr the nam*^ <if this 
nut. In some regions of New England it is known as the walnut, 
while the nnt more generally known in the Uidtoi States as the wal- 
nut, and which grows only spacjli^ly in New KngliMWl, is designated 
the black walnut. 

The pecan (Hicoria pecan) is also a native of America, but is less 
widely distributed than the hickorj', to which it is closely related. 
The flavor of the pecan makes it a desirable nut, but it doubtless 
owes much of its popularity to its thin shell and the ease with which 
the kernel may be removed. It is largely used as a dessert nut. 
Qnantities are also used by the confectioners for making salted pecans, 
bonbons of various sorts, etc. 

The English or more properly Persian walnut {Juglans regia) has 
been snccessfuUy cultivated in several regions of the United States. 
It IS of Asiatic origin, but owing to its general excellence it early won 
its way to popular favor, readiing Engliuid about uhe middle of the 
sixteenth oentniy. It is a fftvorite dessert nnt, and Is also nsed by 
confectioners in many wa^s. 

What is most generally known as the walnut in the United States 
(the f mit of Juglans nigra and doaely allied speoieB) is ft large nut 
rich in oil and having a strongly marked flavor. This nut is somewhat 
used by confectioners. 

The butternut, oil nut, or white wainnt {Juglans cinerea) isearferemely 
oily aii<] has a tendency to become rancid. The fresh nut has an 
excellent flavor. It is less commonly marketed than some other native 
nuts. 

The beech nnt is the fruit of a forest tree common in the eastern 
half of the United States. The nuts are sweet and of very agreeable 
flavor. Owing to their small stee and the eonsequent difficulty of 
gatherinix them only a limitetl amount reaches the market. 

The pistachio, although a native of Syria, hfvs long been cultivated 
in southern Europe, whence most of the nuts eat^n in this country 
are obtained. It has been grown to a limited extent in the United 
States. The kernel is greenish in color and has a mild, pleasant, 
and characteristic flavor, suggestive of almonds. It is chiefly u.sed in 
the manufacture of confectionery, ices, etc., being valued for its 
flavor and the delicate gi een color which it imparts. 

Although the cocoanut is a native of the Tropics, it has been suc- 
cessfully grown in Florida. Only tiie mature nuts commonly find 
their way into the market, though the fruit d the green nnt is much 
relished where it is available. Large quantities of the dried and 
grated nut are consumed. Its uses for confectionery, cakes, etc., are 
numerous and well known. 

The chestnut IMS been spcMom <^ ttt length in ft (acevious bulletin 
of this series.' 

' n. & Dept. Agr., Fanneis' Bnl. 114 (S^ariment Station Work— XIV), p. ». 
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In many regions of the West and Southwest several varieties of 
pine nnt are eaten. 

One of tlie fruits most commonly oaten in the TJnit('<l States under 
the name of nut is the peanut. Strictly speaking, this is not a nut, 
but the frtdt of a l^nitainotiib'pl&iitdos^l]^ related to the pea or bean. 
Probably tlirec^-fouiths of the peanuts featen are roasted. Part of the 
cheaper grades are used by confectioners for making salted peanuts 
and various forms of peattlit eaxAy, «ie; A mi^t and palatable oil 
can be made from the peanut. The uses of the i>eanut as a food have 
been spoken of in other farmers' bulletins.' 

Several varietieis «f aeoras ave «w«et and Kftllter palatable. They 
are, however, little eaten. 

The litchi, or leechee, nut is a native of China. It is chiefly eaten 
in this country by Chinese pofpnlation, although it possesses an 
agreeable flavor and is becoming more gtm^Si!^ known: It is n<^ 
strictly speaking, a nut, but a dried fntft. 

The composition of Ihe iabei^ nttts Is lAown In the §e^aii^alg^M^ 
which also includes, tat porpoaes <tf eompcrison, several staple articles 
of diet. 

OmpaHHoAcf niiU and time oOer food iMimiti^ < y : ' '■itif,}--' 
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a These values vrere caU'ulatetV. unles.s otherwise indicated the fuei values were determined. 



It is pointed out by the Maine Station that from 50 to 65 per cent of 
the nuts most eommonly eaten (almoods, Brazil nuts, filberts, hickory 
nuts, pecans, and walnuts) is .shell. All these nuts eontain little 
water. The protein is fairly high, but fat constitutes the largest part 
of the edible 'j^ratiofB. The oarb<^ydzate8, which usually occur in 
lai^ proportion in vegetable foods, are present only in small amounts. 
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Tlie chestnut is an exception, containing, as it does, nearly 40 per 
eent carbohydrates. The percentage in cocoanuts, acorns, and litchi 
nntB is also fairly high. Hie meat of nuts, excepting those last men- 
tioned, ccmtains nearly 50 times as much fat and less than one-fifth 
as mnch carbohydrates as wheat floor, and has abont doable the f oel 
valne, i. e., energj'-producing power. A ponnd of tmshelled nuts will 
furnish about lialf as miieli protein and the satin- anKunit of energy 
as a pound of flour. Owing to their high fuel value and low protein 
oontent, nuts woidd not muike a vell-lMlanoed food wtibn eaten by 
themselves. 

This miBnitablepeaB far ■ food by thenwelTeB is aho inereued bj the potential 
energy beinit stand fa the concratiated form of fat. This is no reason, however, 
why nuts should not fill an increasingly large place in dietaries. Very few foods 
supply the needed nutrients in the proper proportion to form a well-balanced 
ration. Foods rich in fuel constituents need to be combined with other foods of 
relatively high protein content. The low percentage of carbohydrates in nnts 
wotild seem to fit them as one of the sources of fooil fur diabetic and otiur per- 
sons who find it needful to avoid foods containing much starch or sugar. 

The chestnut diffeia niatortaWy from the riz ants [mentfaned above as moat 
commonly eaten]. It oootaiiis [abont the same amonatirf protein], only one- 
fourth as mnch fat, and dx or seven times as mucb carbohydrates. Indeed, its 
high starch content explains why chestnuts are so little eaten raw. ~ 

Peanuts have a fuel valne of only 0(i calories for f-a.- h 'i "l j.ound of protein, and 
hence have a relative excess of protein. This is <o i n': ' ■ thfr vegetable foods, 
with the exception of ihe near relatives of the peanut, as peas and beans, that it 
is of g^eat importance. * 

In tliis country nnts will [probably] never to any great extent replace the cereal 
foo^ as is the case in some sections of the Old World. Not only would the origi- 
nal coat prevent, but tiie labor involved in slMlling and preparing; nnts toe the 
table would proTe a sectooa dMaele to tiielr extended use. 

While nut meats aura generally eaten without any previons prepara- 
tion, they may be used in a varioty of ways. Chopp' il nut im ais an» 
much relished for sandwiches, and nut salads aic not iiiiciniiiiioii, 
while certain nuts are often lued as Btnffing for roast fowl. The use 
of nuts in cakes, confectionery, creams, etc., has already been alluded 
to. Many attempts have been made to prepare nut foods and to extend 
their u.se in various ways. Peanut butter, as it is called, is niarkftcd 
to a considerable extent. This is said to consist of the kernels ground, 
with or without the addition of a small proiwrtion of nwter. 

The nuts, particularly the peanut and chestnut, afford interesting opportunitiea 
for the housewife sldlled in addiag to the list at "good things." Attention has 
been called to the fact that nnts form »T«ryeonoeatrated food. Theyahonld 
therefore be eaten with [more bnlky] foods and, exoept in the case of the peanut, 
with those richer in protein. 

There are no reliable data regarding the digestibility of init>. Tlie belief In 
their indigestibility seems to be widespread, and perhaps has some basis in facti 
It is (juite probable that if the nnts were properly prepared and eaten at proper 
times much of this prejudice would disappear. Our present practice of munch- 
ing them at odd hours, or as a dessert, when sufBcient food has been taken to meet 
thereqnirenienti of the body, overtaxes the digastfve otgns and plaoea the nut 
vadtr a reimach that is, at Igstt hi fart, ttldfeiirTiiti 
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There is a widespread Ijelief that salt aids in the digestibility of 
nuts, and experience seems to bear out this opinion. — c. F. LANG- 
WOBTHT. 

C07FEB SUBSnniTBK. 

Cioffee substdtntes of domestio mannf actnre have long been known. 

An infusion of parehod corn, or corn coffee, has met with some favor 
in the household as a drink for invalids, etc. Parched wheat, peas, 
beans, and corncobs, as well as sweet potatoes, cut into small pieces and 
dried and parched, have also been used. Such drinks are usually 
resorted to in times of scarcity, or when, for one reason or another, it 
is not possible to obtain true coffee. Chicory is also a well-kBOwn 
aubstitute for coffee, although it is generally used mixed in larger or 
smaller projwrtion with trae coffee, and by many sach mixtures are 
preferred to ^cmb, as tihe eMooryis tlMmght to improye tile 

flavor. 

There has recently appeared on the market a considerable number 
of coffee substitutes which generally claim to be made from cereals. 
In mo^ cases the claim is also made that snch beverages are espe- 
cially wholesome, and in some cases that they have a high food value. 
The value as food of coffee or any such beverage is evidently due (1) 
to the material extracted from the coffee (or other substance) by the 
water used, and (2) to tWai^pup Mid ndSlE or «Mftm added to the infu- 
sion As the ]>ulk of the infusion is water, it is obvioustiiat the food 
value can not be great. 

The composition of a large number of samples of coffee and coffee 
substitutes tias been studied at the Connecticut State Station. The 
food value of coffee substitutes has been studied by the Maine Station. 

The Connecticut State Station found that while some coffee snbsti- 
tutes contain a little true coffee, probably added to give them flavor, 
most were, as they claimed, free from coffee. Such goods were usually 
composed of one or more roasted grains (barley, wheat, etc.), pea 
hulls, and a pa.ste made of wheat middlings. Flour, meal, and other 
ground grains contain a little soluble material, but, as is well known, 
the bulk of the'material in them is insoluble. When the cereals are 
roasted, a portion of the carbohydrates is caramelized and rendered 
soluble. It is therefore undoubtedly true that the roasted mat«rial 
is more soluble than the unroasted. The infusion of the cereal coffees 
studied at the 3[aine Station was in every case made according to the 
directions accompanying the material. The amount of the cereal 
coffee which was recommended to be used varied considerably, and 
consequently the strength of the infusion varied within rather wide 
limits. When luadf according to directions, a pound of material 
y i . ■ 1 . 1 , M 1 from 20 to 180 eti ps. 

The average amount of soluble material in the different samples (and 
hence the total food material in the infusion, not counting sugar and 
milk or cream added) varied from 22.4 to 51.2 per cent. This was 
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made np of from 1. 4 to 4. 9 per cent protein, 13. 4 to 44. 9 per cent carbo- 
hydrates, and 1.5 to 4.1 ash. The average cereal coffee infusion had 
the following percentage composition: Water, 98.2; protein, 0.2, and 
carbohydrates, 1.4, while the fuel ralae was 30 oalories per pound. 
Skim milk, which ofAlaailiy considered a T«£her '*tfafn** lierverage, 
contains .'lo per cent pi-otein, 0.3 percent fat, .5.15 per cent carbohy- 
drates, and 0.8 per cent ash, or ahnost twenty times as much food 
material as the arer^ie of the beverages made from oereal coffee. If 
made according to directions, one would have to drink gallons of an 
infusion of one of them which made au especial claim to high nutri- 
tive value in order to get as mudi food as is oontidned M a quart of 
skim milk. 

The comments here made are in no wise intended to condemn these beveraf^, 
bat to point oat that the claims for grreat nntritive valne are not fonnded on fact. 
Whether hot beverages are or are not hyipenic, a chemical stody can not show, 
bat from the chemical compoidtion of tiie infflstons it to a timsSn tulrto pass npoo 

their merits as food. 

The infusion of true coffee also contains very little nutritive mate- 
riaL However, it is not ordinarily consunied on account of its food 
valne, but on account of its agreeable flavor. It also contains a 
small amount of au alkaloid, caffein, which has stimulating i)raper- 
ties. Tlus is entirely looking in cereal eofEees if they are, as they 
claim, made entirely from cereal grains. — c. f. langwokthy. 

tn woBxnre or a nntuoos law. 

.■>.-. ^ 
In 1808 the genei al assembly of Kentucky enacted a law providing 
for the inspection of food products sold in that t>tate. and ininisted 
the work to the agricoltonl experiment station. The station lias 
recently sulimittinl a report of operations under the law in 189b and 
1899. The main results are summarized in the following table: 
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These results clearly show the necessity for a pure- food law. 
"Polly 40 per cent of all samples of food taken have been found 
adulterated. Some of the adulterants used are injurious to health; 
others have been put in to cheapen articles of food." As examples of 
tiie former, the inspectors found so-called " fruit jellies " made wholly 
or in part of glut' and artificial coloring and flavoring matters. 

They foand salkorlic acid, aonetimes m large quantities, in tomato catsaps, 
preserves, and olinr food ipradn^ which were sold as pore, and formaldehyde 
and other preservatives in milk, which perhaps in some cases was fed to infants. 
The most striking example of all is in the case of essence of peppermint and 
essence of cinnamon. * * * These extracts both contained "wood alcohol," 
a poisonous substance, as one of the ingredients. * * • In the preparation of 
these essences a mixture of wood alcohol and common alcohol was nsed in plaoe 
of common alcohol, presumably to avoid the Government tax on alcohol. 

This conditiou of affairs is by no means eonhued to Kentucky. 
Equally flagrant instiUioeB of adulteration are reported in the publi- 
cations of other stations engaged in the inspection of foods and from 
many other sources. — the editor. 

SELUSG EOOS BT WSIOHT. 

The North Carolina Station, in connection with some of its recent 
poultry experiments, recorded the weight of eggs per dozen as well as 
the number of eggs produced by pullets and old hens of a number at 
well-kuowTi breeds and by Pekin ducks during six months. 

Generally speaking, larger eggs were laid by heus than by pullets 
of the same breed. The eggs laid by the Pekin ducks (old and young) 
were heavier than those laid by any breed of hens, weighing 35.6 
onnces per dozen. Of the different breeds of hens tested the largest 
eggs were laid by the Light Brahmas, weighing 28 ounces per dozen. 
The Black Langshan and Barred Plymouth Rock hens' eggs weighed 
a little over 26 ounces per dozen, while those laid by Single Comb 
Brown Leghorns, late hatched Plymouth Bock, White Wyandotte, 
and Buff Cochin hens ranged from 21.7 to 23.7 ounces per dozen. 

Of the pullets, the heaviest eggs were laid by the Black Minoroas, 
weighing 26.5 ounces, the lightest by the Single Comb Brown Leg- 
horn and Silver-Laced Wyanddttee^ weig^iibig; 17.6 and 22.1 onnces 
per dozen respectively. The BarreiS Piymdntti Roek, White Plymouth 
Rock, White Wyandotte, Black Langshan, and Buff Cochin pullets' 
eggR all weighed not far from 24 ounces per dozen. As will be seen, 
the variation in the weight of the eggs was considerable. Rating the 
lightest eggs (those from Single Comb Brown Leghorn pullets) at 13^^ 
cents i>er dozen, the prevailing market price in North Carolina when 
these tests were made, the relative vahie of eggs from other breeds on 
the basis of tlieir weiglit and their reri valiM in -j^portion to the 
market price was calculated as follows. 
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On the basis of the results obtained the station believes that selling 
eggs by the jwond would be more rational than by the dozen. ' On 
what other axtteie (rf food will people be content to pay the same price 
for what may vary over 50 per cent in value? Or what producer of 
merchantable produce of any other kind will consent to supply all the 
tvay up to 55 per cent iiioie than market value and not think to add 
to the standard price for additional value? " An apparent objection 
to selling eggs by weight Is that thsf am not generally used in the 
household in this way. Mo.st recipes oall for «ggB tqrniinilM i' ,ui<I iml 
1^ weight. There is no question tbat wei^iing the eggs would be 
more accurate, and. teeipes are occasionally met with inniddl tiiis 
method is followed.— c. a*, i^owobtht. 

BiLAxnnr m nsD to the flatob of seet. 

Housewives who use many eggs and all who habitually eat them 
boiled know that there is much difference in tiie flavor of even those 
which are undeniably fresh. There is a ytery general belief that the 
flavor is influenced by the feed wtaidk the hens reeeive and that mate- 
rials possessing strong flavors, like onions, tuniips, etc., impart an 
injurious flavor to the eggs. The truth of this belief was shown by 
recent experiments at lilte Noith Carolina Station. 

Chopped wild onion tops and bulbs were fed f<> hens and the length 
of time before there was a change in the flavor of the eggs was noted, 
as well as the lengtii <rf tim« whidi mtmit elapse after Wkm feeding 
wasdiscontiiuKKl before tlie objeetionable flavor would disapjx'ar. At 
the beginning of the trial a half ounce of chopped onion tops per head 
daily was fed to it hens <rf dilBnmt l»eed& Bq^eatsd ttsts did not 
show any onion flavor in the eggs nntil the fifteenth day, when it was 
distinctly noticeable. The amount of onion fed was doubled for four 
days and then dfisoontinQed. The eggs laid while Oe Uttger amonnt 
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of onion was fed were bo strongly flavored that they could not be used. 
After discontinning the feeding of onions the flavor became less 
noticeable and in a week the eggs were of normal flavor. The main 
point brought out by the tests was that flavor can be fed into eggs. 
Therefore it appears that to iiiiBi« Vtfefy&voTed eggs it is necessary 
to restrict runs so that no considerable amonnt of food which will pro- 
duce badly flavored eggs can be obtained. 

Some years ago the New York Cornell Station, in studying the effect 
of nitroiErenons vs. carbonaceous food for poultry, reported observa- 
tions on the eif ect of the different rations on the flavor of eggs. One 
lot of fowls was fed a mixtn:^ <^ wfteat'tshorts, cotton-seed meal, and 
skim milk; another lot cracked corn and corn dough. The former 
ration contained much more nitrogen than the latter. The hens fed 
com laid fewer eggs than those fed the nitrogenoWtW^loii, but tlie 
eggs were larger. The eggs produced by the nitrogenous ration were 
of a disagreeable flavor and smell, had a small yolk, and did not keep 
well. The flesh of the poultry fed this ration, however, was darker, 
more saccnlent an4 tender than that of the fowls fed the carbonaceous 
ration. 

These experiments also show that tiie food has a marked effect on 
the flavor of eggs. The general experience of poultry raisers is that 
nitrogenous rations are more profitable to feed since they produce a 
larger number of eggs. In view of the fact that such a ration, if too 
rich in nitrogen, may produce eggs of unpleasant flavor, it would seem 
advisable to note the efllect of any ration fed upon flavor and modify 
it, if the egg»miti^!vaA 1ti^:^:it^^or.m this respect. — c. v. lako- 

WOBTHT. 

FEEDDTG MOLDY COM. 

The annual loss uf live stock from cerebro-spinal meningitis is quite 
oomdderable. Tairfcm i»dse»to disease have been 

suggested. One of those popularly believetl in is the eating of moldy 
corn. During the faU and winter of 1898-99 there was a large loss of 
cattle in Indiana whieh was attributed to this caose. A wet tail was 
responsible for large quantities of moldy corn. The popular belief 
was that the organism causing the fermentation in the corn produced 
disease in the live stock. The Indiana Station studied the epidemic 
and its relation to its alleged cause. The disease was found to be 
cerebro-spinal meningitis. An examination of a lai^e number of 
specimens of moldy com from different localities showed that one 
bacterium and two molds were common to all samples. Other mler»- 
organisms were found, but varied in the different samples. 

Tests of the poisonous properties of the moldy corn were made with 
two horses. After a preliminary feeding period 5 cubic centimeters 
(about one-sixth onnoe) of an active growth in bouillon of the bacte- 
rium found in indid|r'«nni was injected under the skin. After an 
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interval of six hours this was fdllnwcd liy an injection of 10 fubic, 
centimeters. No appreciable effect was observed; not even so much 
as an abscess occnrred. Five diqrs later a i^ilar toil waiUnde with 
a culture of one of the molds isolated from the spoiled corn, and after 
a like interval a similar test with a culture of the other mold. In 
neither case was ai^ralmotmid symptom obswvftd. 

Each of the three micro-organisms was then grown in corn meal 
previously sterilized. In various waj s the horses were induced to eat 
as much as 5 pounds i>er head daily of the infected meal, eadb mienv 
organism being tested for a period of five days. The effect of the 
meal inoculated with the bacterium and one of the molds was nega- 
tive. The meal inoculated with the other mold — a ftllKlftnn) — pro- 
duced redness of the gums and some salivation. 

The horses were then fed all the spoiled com they would eat. On 
the fli-st three days they ate it readily, and after that it was with 
difficulty that they could be induced 1o eat any. 

On the fifth day one of the horses hail slight salivation. iKcasional colicy pains, 
and diarrhea. On the seventh day thrre was some incoordination of movement 
and stnpor. For two days the animal would stand part of the time with the head 
pressed against the wall, and then qnick recovery followed. The second hone 
showed some uritation of the innoons membniMM ot the month, bnt nefvw 
deraloped any nervons symptodiB. The h<»w was kfOftfl, hat a post-mort«n 
exaini])atio& faQed to show may lesions. The two haCM ate tocaOer aboat 4 
hoshels of spoiled com. most of It being oonsomed dornf Ibe Bill mA. Altm 
the first week the com had to lie mixed with other feed m evary ooaoelvahle taai^ 
uer in order to iudace the horses to eat any of it. 

In none of the tests was oerebro-q^nid meolngftis ittteoed by the 
moldy grain. The deduotioiw (Izawn l>sr tb« fftattfln from the investi- 
gations follow : 

The resnlts of the experiment show that inocnlattau with cnl tares of the bac- 
teria and molds were ineffective. Eut nL.' of the mashes containing' pure cnltorea 
showed that only in the case of a f,Towth of a species of fusariuin did any intes- 
tinal disturbance follow, and that in one case the feeding of the rotted grain jiro- 
daoed considerable intestinal disturbance and some nervons symptoms, bnt that 
the diatnrbaaoe was light in the other. 

It appears, therefore, that while many of the cases of sickne.s.s in 
stock attributed to eating moldy com are due to other causes, the 
continued use of such food may result in IntMtinal and nervous dis- 
orders of a serious nature. — c. F. lanowobthy. 

FRBPASAinnr orvraunniD oun jvioi. 

A California Station bulletin states that uufermented grape juice 
has been used for agM, fetrtolhafrfcaaidly'tte nse has been restricted to 

the immediate vieinity of vineyards becaus*^ Ihc product spoils quickly 
unless preserved. Modern improvements in methods of preserving 
has resulted in greatly extending the use of grape jnioe. However, 
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the methods of preservation employed have not beeu uniformly suc- 
cessful, or have frequently resulted in products injurious to health. 
Heretofore the expense of proper preservation has been so great as to 
restrict the use of this beverage almost exclusively to medicinal pur- 
poses, the price being too high for the regular consumer. The bulletin 
of the California Station referred to discusses the qualities of pare 
normal unfermented grape juioej and explains how it may be success- 
fully and eeonoinfoally prepared. Analyses are reported which show 
• that the normal Juu-e ov must of grapes contains no alcohol, irlyceriu, 
etc., which are the principal constituents of wine, but that its main 
comsCftncrnt is grai>e sugar (generally 20-24 per cent), with some acids 
(mainly tartaric acid), mineral matter, and nitrogenous compounds 
(protein). These are aU substances of nutritive or therapeutic value, 
and pure grape juioe shOtdd contain no ti&tem. '^^Itfortunately, 
analysis has shown that many of the so-called "grape juices" found 
in the market are not pure, but frequently contain considerable 
amoonteof aleolkol, heddes injurious pMBervattve oiatisrials. 

As has been explained in an earlier bulletin of this series,' the spoil- 
ing of grape juice is due to the action of micro-organisms which, even 
with the greatest care and cleanliness, get into it and tliere find con- 
ditions specially favorable to their growth and activity. One of the 
first and main results of the activity of the organisms usually present 
is the fonnation ef deebifl: ttom. the sagat pnmaxk. The main object 
of all processes of preservation is therefore to permanently prevent 
fermentation and at the same time keep the juice clear and attractive 
in appeaaranoe. . ■ 

To attain the first object there are two general groupa of metliods, which may 
be called, re^ijectively, chemical and physical. All the chemical methods consist 
in the addition of germ poisons or antiseptics, which eitlier kill the luicroecopic 
organisms of fermentation or permanently prevent their growth and increase. 
Of these snlistances the principal used are salicylic, solphnrons, boracic acids, 
saccharin, and, of late, fonnalin. Many patent preservativea are found on the 
market, bat they nearly all contain one or more of these sabstanoes as their active 
principle. They are all injnrions to digestion and in other ways; and it may be 
said in general that any substance which prevents fermentation will also interfere 
with digestion, and is therefore to lie avoided. 

The physical methods work in one of two ways; they remove the germs by some 
mechanical means, snch as a filter or a c ewtrlft m ri ag p w i i B t fcer thty desteojr them 
by heat, cold, electricity, etc. «• * * 

The physical methods, especially those which depend uptou heating 
the liquid to a sufficiently high temperature to kill all organisnuB 
present, are considered safest and nuMt practical. 

The method recommended by the California Station is, in brief, as 
follows: Only clean and perfectly sound grapes, picked and handletl 
when cool, should be used. After the juice is expressed it is allowed 
to settle twenty-four hours and then run through a continuous pas- 
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teurizer (fig. 4), in which it is heated to 176° F., but comes out not 
warmer than 77° P. it1»agidia allowed to settle, in closed sterilized 
casks, and filtered. For this purpose a filter so consti uctcd tlmt the 
most passes upward through the filtering medium under pressure is 
reoomm«ided. Tkb mmeA jniee is placed in bottles previously 

r 
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sterilized, and the stoppered bottles are plareil in a water bath 
(fig. 5) kept at a temperature of 185° F. for fifteen minutes (for quart 
champagne bottles). By thi.s means the contents of the bottles are 
heated to about 167° F. If heated to a higher temperature than was 
used in the first sterilization the rnUBt becomes ctoody. To ])reveut 




) iat bottles: DB. donble bottoBi; 8T, 

T, thermometer. 



■toani tlp»; W, water buh; 



the growth of aaold on the corks in storage they may be dipped in 
hot paieisBM «r -a 9 per cent blnestnie solntion. 

The above methml is desifrned for the pr»-paration of a hij,'Ii-<fra<Ie 
commercial product on a somewhat extensive scale. P'or household 
use simpler methods liavB hoBA fouid very satiafliietory. One of 
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these simple methods is described iu tlie previous bulletia of this 
series referred to above. The essential precautions to be observed in 
carrying out such methods are (1) to heat to a temperature not higher 
than 175" F. (a lower temperature, 170° F., has been found effective) 
to secnre thorough sterilization without impairing the natural flavor 
of the juice, and (2) to bottle quickly in air-tiglit and thoroughly 
sterilized vessels. Of course the simpler methods will not yield a' 
product of as atttaetive appearance as the more elaborate method 
described above, which prordid^ tw eteriltcation and flltmtion of the 
juice. 

The quality and character of the grape juice prepared [by the California method] 
will vary greatly, according to the variety of grape used, and a pleasing varitty may 
be obtained by using, partiallj' or wholly, grapes of high aroma, such as Muscat. 
Isabella, etc. The color will, however, always be white or yellowish, except with 
a few grapes, such as the Booschets, which have pink or red juice. Red must, 
however, can be obtained by a ^nxi fflfttrtfail «t the process described. If themust, 
after it paaaee through the conthraons pastenrizer, is allowed to come oat hot and 
flow into a vat containing the skins of red grapes, almoet any desired depth of 
color may be obtained, depending on the variety of grape used and the time dur- 
ing which the hot must is left in contact with the skins. Must prepared in this 
way, however, differs in other respects than in color from the white must. Besides 
coloring matter, various substances are extracted from theskins, the principal being 
tannin. This makes the composition of the red must more like that of red wine, 
though of course it still contains no alcohol. A grape jnice of this character might 
appropriately be called "nnfermented wine," and would doubtless be useful in 
medicine, as it would pceaess certidn tonic propertiea not foond in the white mnst. 
The regular oonaumer, however, would in all probability generally prefer the white 
must. 

Grape mnst. containing as it does generally from 20 to 24 per cent of sugar, is 
too sweet for many palates and constitutions. Ijut it may be diluted with water 
by the consumer to any desired extent; and a mixture of equal parts of grape 
must and carbonatod or mineral water makes a beverage much appreciated by 
many people. In Europe a certain amount of sparkling grape juice is put up — i. e. , 
grape juice which has been carbonated or charged with carbonic-acid gas. This, 
thoof^ an additim to the natural juice of the grape, can not be looked upon in 
any sense as a fraud osr adolterstion, and makes the beverage more palatable to 
many; besides, if ^operly done, it has no injurioas effects on the health of the 
caaanmear. 

— THK KDITOR. 



EXPLANATION OF TERMS. 
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Complete faitlH««r ia one which contains the three onrtlri tartUizfng oonstitn- 
flots, i. e., nitrogeo, {Aospfaorio add, and potash. 

Ktxogen exists in fertiUzen in three distinct forms, viz, as organio matter, as 
amnumia, and as nitrates. It is the most expensive fertilizing ingredient. 

KItrates furnish the most readily available forms of nitrogen. The moat 
common are nitrate of soda and nitrate of potash (saltpeter). 

Nitrification is the process by which the highly available nitrates are formed 
from the less active nitrogen of organic matter, ammonia, ntt, etc It is dne to 
the action of minute microscopic organisms. 

Phosphoric add, one of the eessntial fertflijdng ingredients, is derived from 
materials called phoaphatea. It does not exist alone, bat in combination, most 
commonly as phosphate of lime in the form of bones, roek phosphate, and {risos- 
phatic slag. Phosphoric acid occurs In CertiUsBEB ki threefonns — soluble, reverted, 
and insoluble phosphoric acid. 

Superphosphate. — In natural or untreated phosphates the phosphoric acid is 
insoluble in water and not readily avaOable to plants. Superphosphate is prepared 
from these by grinding and treating with salphnric acid, which makes the phos- 
phoric acid more available to plants. Superphosphates are sometimes called acid 
phoaphatee. 

Potaah, as a oonatituent of fertilizers, exists in a natnber of forms, bnt chiefly 
■S ^orid or muriate and as sulphate. All forma are freely soluble in water and 

sn believed to be nearly, if not quite, equally available, but it has been found 
that the chlorids may injuriously affect the quality of tobacco, potatoes, and cer- 
tain other crops. The chipf sources of potash are the potash salts from .Stassfurt, 
Germany — kainit, sylvinit, muriate of potash, sulphate of potash, and sulphate 
Of potash and angMrifti WooA adws aad cottoo-huU ashss an also sources of 
potash. 

TERMS USm> IN DISCUSSING FOODS AND FEBDIN6 STUFFS. 

Water ia contained in all foods and fSeding stuffs. The amount Tsries from 8 
to 1.5 pounds per tO() pounds of such drj- material as hay, stnw, or grain to 80 

pounds in silage and !hi ])onnds in some riwts. 

' Dry matter is the portion remaining after removing or excluding the water. 

Aah is what is left when the combnstib e part of a fneding stuff is burned 
•way. It consists chiefly of lime, magnesia, i>otash. soda, iron, chlorin, and car- 
bonic, sulphuric, and phospliorio acids, and is used laqtetj in making boaes. 
Part of the adt constflWBlsoif tiwftta is stood wpim ttearf— I's body; fherest 
ia voided in the urine and manure. 

PioteiB (nitrogenous matter) is the name of a group of suhetances cwitaining 
nitrogen. Protein fu-nishes tl: r r: : " ^r the lean flesh, blood, skin, mnsdes, 
tendons, nerves, hair, horns, u .xj;. cii.-eiii ui mi>k, albumen of eggs, ete., Wid is 
one ol the most important oonsrit— w oC fee ding ■tgflk 
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Albuminoid nitrogen is nitrogen in the form of albominoida, whichisthenaiiie 
given to one of the moat important gronps of snbstanoes duaed togeOier raSet 
the general term protein. The albnmen ot eggs is a type of albuminoids. 

Amid nitrogen is nitn^n in the form oi amids, one of the gronps of snbstances 

classed together tinder the general term protein. Ainids. tmlike albuminoids, are 
usually Soluble in water, but are grenerally considered of less value as food than 
albuminoids. 

Carbohydrates.— The nitrogen-free extract and fiber are often classed together 
under the name of carbohydrates. The carbohydrates form the largest part of all 
Te«;etabe foods. ThfgrareeititorstcMredtQiasfatorbais^^ 
heat and eiMtg;^ ' ^eiAmm-^a/aimmitaX imp a m mwngat and 

starch. 

Fiber, sometimeB called cmde cellnlose, is the framework of plants, and is, aa a 

rule, the most indigestible constituent of feeding stuffs. Thecoarse fodden,nidi 
as bay and straw, contain a much larger proportion of fiber than the grains, oil 
cakes, etc. 

Kitrogen-free extract includes starch, sugar, gums, and the like, and forms an 
important part of all feeding stuffs, but especially of most grains. 

Fat, or the matoiaU disscdved from a feeding stuff by ether, is a substance of 
mixed cbaimiliit,4iMmif iuitn&e, besides real fats, wax, the green coloring mat- 
ter of plaata, etc. tnwfatof foodifleitharatarediq(in«ha.bo#7aBtet<irhiiriMd, 
to famish heat and ow^. 

MISCEIXAITEOTTS TEBHS. 

Humus is the name applied to the partially decomposed organic i animal and 
vegetable) matter of the soil. It is the principal t=ouree of nitrogen in the soil. 

Kicro-organism, or microscopic organism, is a plant or animal too small to be 
seen without the aid of a compound microscope. 

Tongua (idural, Fungi; i> a low form of plant life deatitote of green coloring 
matter; molds and atagfamiBtt an fMBtHar aiMlpiIWi llaqr 4li|Mea of planto 
an due to fungi. * 

Bacterium (plnral. Bacteria) is the name applied in oommon to a anmbar of 
different or closely related microscopic organisms, aU ot which consist of single - 
short cylindrical or elliptical cells or two such cells joined end to end and capable 
of spontaneous movement. Many kinds of bacteria are harmful and cause dis- 
eases and other injurious effects, bnt many are beneficial. Among the latter are 
those which give flavor to butter and cheeae^ flid ttiiHe which enable leguminous 
plants to use the free nitrogen of the air. 

Kode.— That part of the stem (usually somewhat enhucgad and hardened, espe- 
eially inlgrains and graasea) to which the leavea are attadied. 

Internode.— The part of the atam between thanodea. 

Calyx.— The outermost series of leaves (called aqiela) ot tiie flower, uaoallj 

green, but sometimes colored. 
Corolla.— The iaoer oirele or set of leaves (called petals) of a flower, nsoally 

briglit colored. 

Drupe.— A fruit consisting essentially of a hanMiallednntorafaMiesaznKiiided 
by a fleshy pulp, as tiw pee cfa , plxuii, chnxy. 
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